Nitrate export is linked
to N deposition
in a Colorado mountain catchment

Alisa Mast, Dv Clow,
Jill Baron, Greg Wetherbee
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@year‘s of continuous moni’r@

* Paleolimnoiogy
+ Experiments in field and
lab to test cause and effect
* Modeling ecosystem processes
and "what-if" scenarios
- Spatial comparisons in Colorado
and across western US




Annual runoff tracks precipitation

Annual precipitation (cm)
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Bear Lake Loch Vale Loch
1984-2012 SNOTEL NADP Outlet

Bear Lake
SNOTEL -- 0.56 0.6
Loch Vale
NADP 0.56 -~ 0.29
Lake Irene
SNOTEL 0.74 0.48 0.53
Copeland
SNOTEL 0.71 0.48 0.52
University
Camp SNOTEL 0.76 0.54 0.57
Niwot SNOTEL 0.66 0.52 0.57
Niwot C1 0.73 0.5 0.42
Niwot D1 0.62 0.59 0.33

R? of annual precipitation amount
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Bear Lake
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Loch Vale
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Lake Irene
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University
Camp SNOTEL
Niwot SNOTEL
Niwot C1
Niwot D1

Bear Lake Loch Vale

SNOTEL

0.74

0.71

0.76
0.66
0.73
0.62

Loch

NADP Outlet
0.56 0.6
-- 0.29
0.48 0.53
0.48 0.52
0.54 0.57
0.52 0.57
0.5 0.42
0.59 0.33

R? of annual precipi‘ra’rion amount
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Bear Lake Loch Vale
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which resulted in a step
change in precipitation
amount unmatched by
nearby sites
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NOAH IV captures more pptn

than Belfort and SNOTEL

% difference from long-term average
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Four years of co-location of old and new gages
allowed for a correction factor
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N concnetrations (peq/L)
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19%
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Front Range NADP sites

[NO5-] and [NH,*] in Loch Vale
NADP precipitation 1 until
~2004

(¢]

N concentrations (z-score)

|
1985 1990 1995 2000 2005 2010

Knowledse to Go Places




Results
R

N concnetrations (peq/L)
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Nitrate concentration (peqg/L)
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Little soil
Less vegetation
8 months winter
Snowmelt hydrograph
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83% variability at
Andrews Cr.
(73% at The Loch)

explained by
precipitation
[N]+ PDI lagged 1 yr

Results

Nitrate concentration (peq/L)
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83% variability at
Andrews Cr.
(73% at The Loch)
explained by
precipitation
[N]+ PDI lagged 1 yr
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83% variability at
Andrews Cr.
(73% at The Loch)

explained by
precipitation
[N]+ PDI lagged 1 yr

~ Low runoff
27 2000-2001 >
1; B 2003
g s
O SN— So. .U
€ % °o . -
2 1K o o % B .
g L . (1NN d o 8
+— '2 N
= °
m -3 B | | | = | |
- 1980 1990 2000 2010
: Year
o |
=*ﬂ:5== | ca el
— ~ -1~
e = J£JJ

40
30
20
10
0 -;li-"--;—-----------------il--il-«a-[-.--ﬂ-ﬂ--,-.-"-

-10 | | | |
1990 1995 2000 2005 2010

Nitrate concentration (peq/L)

Year

in normal/high years.
And N accumulates

O Q a
\TSL%E@(
.‘m’“

Knowledse to Go Places

"~ N accumulates in low

runoff years, is flushed

in biomass

AA



Discussion/Summary

What is causing | N deposition ?

Loch Vale Front Range NADP sites
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Discussion/Summary

N deposition has been declining since ~2010

In high elevation Loch Vale stream N tracks
deposition (with a lag due to drought)

Water quality is improving in real time in response
to lower N emissions and deposition
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